NOTIZEN 1437 KEARNS 4 . With 20 ^sec we would get 2.2-10 7 1-M -1 sec -1 and 4.8-10 8 l-M -1 sec -1 for k6 and /c7 respectively.
the maximum of the fluorescence spectrum. A similiar fluorescence behavior has also been found by HOPKINS and SPIKES 8 during the photodynamic reaction between lysozyme and methylene blue and Eosin Y respectively. Owing to the chemical and biological interests, constituents of liverworts (Hepaticae) which form an unique group in the plant kingdom together with mosses (Musci) have been investigated actively in our and other laboratories, and several novel sesquiterpenoids, bazzanene 2 , chiloscyphone 3 , pinguisone 4 , bazzanenol 5 , miliol 6 and (5-cuparenol 7 , have been isolated up to date. As to the isolation of diterpenoids, however, there are no reports except the isolation of ( -)-16a-hydroxykaurane from Anthelia julacea and A. juratzkana 8 . We now report the isolation of a diterpene alcohol, (-) -manool, from Jungermannia torticalyx Steph. which is a leafy liverwort belonging to the Jungermanniaceae family.
The liverwort was extracted with hexane to obtain a dark green viscous oil which showed two spots at Rf 0.55 and 0.30 in thin layer chromatography using silica gel and a mixed solvent of hexane-ethyl acetate (4 : 1). The detection of the spots was carried out by heating the plate after spraying a mixed acid of sulfuric acid and nitric acid (95 : 5). Both the components were isolated by eluting through a silica gel column with the same solvent. From the above evidence, however, it could not necessarily be concluded that the diterpene alcohol is ( + )-manool, because 13-epimanool has also been reported to show the same spectra 10 . In order to obtain further evidences against the identification, melting points and specific rotations of this alcohol and its 3,5-dinitrobenzoate are compared with the data reported on ( + )-manool and 13-epimanool (shown in Table  I ) 10 ' n . Excepting the fact that the signs of the rotation are opposite, both the melting points and the specific rotations are in good agreement with those of ( + )-manool. But they are not with 13-epimanool. Thus, the alcohol isolated from Jungermannia torticalyx in the present work was determined to be ( -)-manool which is the optical antipode of ( + )-manool isolated formerly from Dacrydium and Cupressus 12 . This is the first case of isolating ( -)-manool from the nature.
The second component (RF 0.30) was an unknown diol having a composition of C20H34O2 (M + 306). The structure elucidation is being investigated and will be described elsewhere.
Experimental
The melting points were uncorrected. The optical rotations were obtained in CHC13 solutions, and the IR and NMR (60 MHz) spectra in CC14 solutions. The mass spectra were taken at 80 eV ionization voltage, 1500 eV ion accelerating voltage and 200° ionization chamber temperature.
Jungermannia torticalyx was collected at a ravine in the suburbs of Iwakuni City in Yamaguchi Prefecture, Japan. The liverwort was dried in the shade for a week, and digested with hexane at room temperature to extract a dark green viscous oil (9.1 g) in a 1.0% yield of the dried plant. The extract was applied on a silica gel column and eluted with a mixed solvent of hexane-ethyl acetate (4:1), ( -)-manool (first fraction) and an unknown diterpene diol (second fraction) being isolated in pure state with respect to gas chromatography which was performed with columns of Silicon SE-30 and DEGS (each 3 mm x 2 mm).
3,5-Dinitrobenzoate of ( -)-manool was prepared in the usual procedure using an excess of 3,5-dinitrobenzoyl chloride in pyridine at room temperature for 3 days. The derivative was recrystallized from methylene chloride-methanol. Physical constants are shown in Table I L. umbellata Thunb., twelve n-paraffins (C21 to C3i)
In the course of systematic study of L. umbellata, the n-paraffin constituents of the flowers were investigated. The flowers (236 g) which collected on May 8th at Hirroshima Prefecture, Japan, were minced to pieces and then extracted with rc-hexane (31.) for 2 days. The extractives were concentrated to 300 ml and then maintained in a refrigerator to give a white crystalline substance (126.3 mg) which was not investigated. After being filtered off the crystalline the n-hexane solution Requests for reprints should be sent to Dr. NANAO HAYASHI, Department of Chemistry, Faculty of General Education, Hiroshima University, Hiroshima, Japan.
was further concentrated to dryness to give crude paraffins. The following n-paraffins (51.3 mg, 0.02% yield) was isolated from the crude paraffins by column chromatography and Molecular Sieb 5A treatment. The following n-paraffins were detected by gas chromatography (SE-30 5% Chromosorb W, temperature programmed 150° to 300 °C). ra-Paraffins: Co0 0.3%, C2i 36.5%, C22 2.8%, C23 46.7%, C24 0.7%, C,, 8.5%, C,6 0.3%, C27 2.8%, C29 0.9%, C30 0.05%, C31 0.25%. The odd paraffins are in large amounts (95.65% of the ra-paraffins, even paraffins 4.35%). In the previous communication we reported re-paraffins from the leaves of the same plant 1 . re-Paraffins: C16 0.1%, C17 0.2%, C18 0.3%, C19 0.3%, C20 0.6%, C21 0.3%, C22 0.6%, C23 1.3%, C24 1.2%, C25 4.5%, C26 1-5%, C07 18.0%, C2 § 1.5%, C29 53.3%, C30 1.3%, C3i 15.0%. Odd paraffins : Even paraffins = 92.8 : 7.2. A marked difference was found between the main paraffin composition of the flowers and the leaves.
